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mm*] 



mm 



[$&mv>&m (IS, 6R)-2, 2, 6 - h U W\3r*/)l*?- 

Mh>M/Xtt (1R, 6S)-2, 2, 6 - h U W\*ris;i* 

[ff^l] ^ (1 a) 

ut l ] 



(is, 6 R) -2, 2, 6 — N y n / \3f ^;i/>?r h 

(lb) 

[ft 2] 



T^£;ft<g> (1R, 6S) -2, 2, 6 - h U *?-JlZ/? n^V)\^%^)\j>T V 

yx*$>z> b^yx- 2, 2, 6-b'j^f;i/i/^DA^i/;i/^wh> 0 

[ff^JS2] h^>^-2, 2, 6 - i> u *^;w>? n/\^pi/;i/^^;i/ 

^rh>ffl^«P7 5roe. e. M9 8%e. e. V$>Z>. 1 SH«<Z) 

[fff#«3] 3t##l X^lf#«2fH«(Z) 2, 2, 6-h'J 

* JV ^ D /\ ^ */ ;i/ ^ ^ ;i/ >r h > £ "T £ #Mlfl^ 0 
[»3*3C4 J ^ (2 a) 




(la) 




(1 b) 



1 



ffi§E4# 2001-3041650 



4t 2 0 0 0 — 1 70822 

[its] 



(3R)-(2) • • • (2 a) 

2fctf/Xte:£ (2 b) 
[ft 4] 

(3S)-(2) • • • (2 b) 

&&TKmit-t2>& (la) 
[ft 5] 



(1S.6R)- • • * * (l a) 



Rtf/Xitt (lb) 
[ft 6] 




" * • • • (lb) 



mm&nmte&m] 

[0 0 0 1 ] 
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SO (IS, 6R)-2, 2, 6 - h V U^isJlyLT-Jltr h >&t>* 

/Xtt (1R, 6S)-2, 2, 6 - h y ^^^/j/^n^^p5/;i/^^;i/^r h>, 

[0 0 0 2] 

2, 2, 6- h y *^;b^n^swi/*^;i/^ h> (1) tcWLTli^Tlc 
<z>2, 2, 6- h U ^^;bi/^n^\^ri/;i/^^;i/>!r h> (1) *&f&Lf=.M£.L 

TWhite, James D£ (J. Org. Chem. (1978), 43(23), 4555-6) liTzSiC^-T <fc 
OiZ2, 6, 6 - bV *7-J\s-l-i/?V\*r1Z-Jl*?')l'rh> (3) Sr^ftT 

[0 0 0 3], 

[ft 7] 




[0 0 0 4] 

Barnes R. A. £ (Int. Cong. Essen. Oils, 7 th (1979) , Meeting Date 
1977, Volume 7, 253-6, Publisher, Japan Flavor Fragrance Manufactures' 
Asso., Tokyo, Japan) liT^tC^f <£ r) IC, i/bn^5-;b (4) 
n^^A^D7>f F^SlSSitT^^i/hn^D-;!/ (5) £#, rti&Bft-e 
mt~*Z>Z. ££#^tt-£#i££i£^TV^ 0 J&afSfc Jet**/*, h^>*Jt«:* 

[0 0 0 5] 
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[ft 8] 




d) 



[0 0 0 6] 

M. Chatzopoulos£> {Revue Roumaine de Chimie,26,2, 275-282 (1981)} l±T 

sSlc^t* <fce>ic, 4, 8 -v**frj ±y- 2 -*y (6) ^^Vii/vmt^M ( 

D.T.B.P) &JBV*T3 0%J|W£^j£LTV%S„ r <Z> h^>*Jtte 
[0 0 0 7] 

[ft 9 ] 




[0 0 0 8] 



£fcDe Haan, Douwe R£> (#&H857-36252#4*#, DE 2353578 ) 1±T^IC^ 
?-J:3tC, 1, 3 a::/ (7) t^J/f^WK (8) h©Diels- 
Al dermis T?»e>*l* 2, 6, 6 - h U * 3 - ? a /\3f-fe^;b* ^;b>?r 

h> (9) ©TK^ftfCj: »J 2, 2, 6 - h U ;* */ V U <^*r 

Thy {^t^y? cis- (1) } &-£j8U rtl S U U ^UTf^a-r * 3 £ 

izzvh^yx-z, 2, 6-h^f;bj/?n^i/^^fMh> 

y 9 trans- (1) } 
[0 0 0 9] 
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£ ?J Racemic cis-(1) Racemic trans-(1) 




[0010] 

yt^ffifeifcicmLTiZ, Buchecker, Richard^ {Helv. Chim. Acta(197 
3), 56(7), 2548-63} IZTj&ZBIT i/ Xfo. HP*, ( 1 R, 6R)ft(^(lc) 
} &Tfi/X\Z (IS, 6S)ft{S(ld)} £#£r LTV^ 0 
[0011] 
[ft 1 1 ] 



[0 0 12] 

M^&r*i£(cBii,T, a-S/^n^9>gft, a-J/^n^7-7- 
BP*>5£ (la) (IS, 6 R) ft&lF/XteiS (lb) CD ( 1 

r, 6 s) #{cBibT&& / \,?>M^TVN&vNU 3tie>ii^ft;#ftT?tt3&^o 

[0013] 

— 2, 2, 6 - h y o^^rS/;i/^^;i/>r h > ( l ) -#£883*3 

tliffffcLt, 7;i/-f>f 7 0- 7;i/fHt'S§l- (2, 2, 

n/\^s/;i/) -2-^>>-i-^-> (10) ^^ae>tiT^s 0 

^flsfCWLTii, _tizfctf)De Haan, Douwe R£ (#^Hg57-36252#^#, 
DE 2353578 ) \Z £ *J , TSB^tC^i-^f&T? «fc h ^ 1 - (2, 




(1R.6R)-' 

(lc) 



(1S.6S)- 

(ld) 
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2, 6 - h U *3-)]/i/#W\*ei/)]/)- 2 1 {Racemic cis- ( 

10)} {Racemic trans- (10)} tlT V^„ 

[0 0 14] 
[ft 1 2 ] 



ISiBHiS/^Xttr^^ft&a^. ) 
[0 0 15] 

3fcS**Sf£&i- (2, 2, 6 - h y *m*/>r -2-7^ 

y- 1 {(IS, 6 R) -ft& (10a), ( 1 R, 6 S) -ft& ( 1 0 

b) £V^} ICWOTte, *mmm*> (M2 74 8 1 8 4f) tCfc»J, 
tSttftJ7tKnj/^nj/h5-^ C (1 S, 6R) -ft (S(lla)) SlXJ-/ 
Xlt (1 R, 6S)-# (S(llb)}) £»4£LT, TiB©:&S£T?#/£3 

[0 0 16] 




Racemic cis-(1) 




CH3CHO , 

ElMgBr ' 
Methyl aniline 
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lit 1 3 ] 





or- or^-of-- of- 



[0 0 17] 

>*-(lR, 6 S) &t>V££l£ ( 1 S, 6R)-2, 2, 6-h^f;i/i/ 
V n^Sx/I/- 2 -7<r>- 1 (10) t±9 -fe ^ ft J: *J ®*lfc«C#'££ 

[0 0 18] 

(IS, 6R) -RZf/Xit (1R, 6 S) - 2, 2, 6 - h U 
S/^n/\^*/^/- 2 --fry- 1 (10) S:J:yj|a»Fe9fc3S3t"rscii:=fc 

[0019] 

® (1R, 6S) -W/tfcii (IS, 6R)-2, 2, 6 - h >J ;i/i/^7 



(1S.6R)%CHa) 



(1S,6R) 7 (i 0ft ) 
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^£^b£„ 3tl effl^^^tt* N 7 > ^ - 2 , 2, 6->l^;i/i/ 

? W\*i/)l*?-)l>r b y { ( 1 S, 6R) -ft (1 a) WX« (1R, 6 
S) -ft (lb) } ©^ffi^fr^^^^rig^^ofc^iifC^y, 

^>*-l-(2, 2, 6 - h V n/\^r2/;b) - 2 -zfry- 1 

> ( (IS, 6 R) -ft (1 0 a) (1R, 6 S) -ft (1 0 b) } 

[0 0 2 0] 

TfB5£ (la) 

[0 0 2 1] 



[0 0 2 2] 

T*^2*i£ (IS, 6R) -2, 2, 6 - h U ^^;i/i/^7 n/sdf S 
>Jt^/X« (lb) 
[0 0 2 3] 
[<t 1 5 ] 



[ft 1 4 ] 




(IS. 6R)- 



( l a) 




(1 b) 



[0 0 2 4] 
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T*^£*l£(lR, 6S)-2, 2, 6 - h V W\*e*/)\/ h 

fC5£ (2a) 

[0 0 2 5] 
[ft 1 6 ] 



(3R)-(2) • • ■ (2a) 

&Tf/Xltt (2 b) 
[0 0 2 6] 
lit 17] 

(3S)-(2) •••(2b) 
[0 0 2 7] 

5$ ( 1 a) &tf/X&5£ ( 1 b) T?^3ft.S 2, 2, 

[0 0 2 8] 

#*8tB£J3V*TW:, $t£I& ( 1 S, 6 R) &tf/Xtt (1 R, 6S 

) -2, 2, 6-h'J^f;i/i/^nA^^;^f;i/^rh^ (l) ©§giii£tcBgL 

[0 0 2 9] 
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Ut 1 8 ] 




(1R,6S)-(nb) (1R.6SK(im nR,6S)-(ib) 



[0 0 3 0] 

HPt>> £t\ (1R, 6S) - 2, 2, 6-b'J^f;i/>>^DA^ 

(ib) ©gBt^&fc^TS&fEirs. 

(3 S) -ft©* h U*^-}1 (1 2. Zl£* b3r>>«) , 7 — H K 

n^i/i/ bD^5-;i/ (12, zii^S) ££0^> hn^7-;b ( 1 2, ftjig 

it, ^(13) ffl2i7;i/n-;i/ftl:^t5„ i®S(5liIMIi:Lt(!D ( 
3 S) -fo(D* h^tsis hn^7-;i/ (12, h^ri/S) , 7 -t: Ko^P 

*/S/hn*9-/i/ (12, z \Z7kM&) iS£Z$is b u^^-jv^n^ft 1 ^*lc 
*fU j*^;i/v^*S/?A^ ti^ Fteo. 95-2. 5^4, M£L<lii. 

0 5-1. 7Sit'fey, ^hbTli^h^t Kn75> (THF) , 

16 OtftKli- 5°C#M2 5X;T*&£„ 
[0 0 3 1 ] 

m^mxxmithx, fbyfa (14) *mz><> rc^tiiibtii, $n*nA 

#*L<ttl. l^*73rM3. 0SiTf»5. fltt^aRfflt^©*-^, »8Efc 
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1 7 0°CJJrM2 5 01CTf*S. fttz.tr b> ( (3S) - (14) } 

l^x;-;b7tr- hft { (3S) - (2) } >T V > { (3 S) - ( 

14)} i31i;^lt^v^n^;i/7tr-M. o^iM4. o 

[0 0 3 2] 

$ hizn^ftt^j-KTMT- vik { OS) - (2) } zmmmxmit-t 

srticiygWft^ft (ir, es) a b) t>m*>ftz> a 

[0 0 3 3] 

*«W©«%K-ea»S«fM^?Sttn:y-^T"fe7 L --h# { (3S) - (2) 

} itr^iz^k-r^m^-mm^m^ { (ss) - (2-1), os) - (2 

-2) , (3 S) - (2-3) } ;fre>fc<5#, r*ie>tt#«f Si i:3&<*^» 

^T*&£ (1R, 6S) (lb) fc^ffijRS. 
[0 0 3 4] 
[ftl9] 




(3S)-(2-1) (3S)-(2-2) (3SH2-3) 



[0 0 3 5] 

3S) - (2) } 1 ^*&C*fLTliO. 1 5 ^*©*BBrT?ffiJBS*l£. 



£BliE# 2001-3041650 



#2000—1 70822 



fcfoU)£iZ0°CJbm2 2 0°C, M£L<&2 5tMl 6 0*C"efeS. 
[0 0 3 6] 

[0 0 3 7] 

±j&L,rz.yb¥m&teh^yx- (ir, es) - 2, 2, 
;i/i/^n/\^rS/;i/^^;i/^ h> (lb) ©«ife# ,, e&<589&fc N^>*- (is 
, 6R)-2, 2, 6 - N y *^;w>? n/\^ri/;i/^^;i/^r h y ( 1 a) T 

ta(c^-tJ:e)ic, m^m^Lr or) - (12) zm^Ti?mx*gz>^j - 

JlT^r-hft { (3 R) - (2) } & { (3S) - (2) } illsI^lC^bf £ 

[0 0 3 8] 
Ut 2 0 ] 




[0 0 3 9] 

r©J;e)lCLT^$tl^ifm^^^ffih9>X- (1R, 6S) -&t>V 
XI* (IS, 6 R) -2, 2, 6 - h V * JV?/ ? U ss* is )l * JVT h> { ( 

lb), da)} (Dammit, *mm<DRfo3:mz-&^z^ j £$ik?2>z.£ 
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(3R) -i/bD^7-;i/(Mf t%^f«l9 8%e.e.(e.e. : 

mmm)} zmzzmnt. ufcs^t*, #$smnfc^ftn?&5 (ir, es) 

(IS, 6R) -tt<M^MM&V^*l*>9 8%e.e.fc#SCffi<* iUC^ 
"TJ:e>fC, (1R, 6S) -^fc-^ 

#Kl b)£J:tf (IS, 6 R) -^^(1 a)#«e>4x<&. 
[0 0 4 0] 

C*l] 







%e. e. 














(IS. 6R)-(1) 


98.0 






(1R, 6S)-(1) 


98.0 





[0 0 4 1 ] 

&£9 8%e.e.ffl^fiM0 (la), (lb) SrftjftlCS^ L T g W<D%*£ 
mm^mhtcV'yy^-W (1) &HMg"e£S. (l a) XtF/XS (1 b) CD 

[0 0 4 2] 

(la) Stf/Xli (lb) Ji*«W©^«^ye>&<, te©*l5feT?% (1 
S, 6R) -Xtt (1R, 6 S) -VM FDi/^Di/ V =7 - )V { (1 1 a) 3U± 
(lib)} 5:^f;i/7ni"?A^n7>f KtSJS^t, (IS, 6R)-X 
til - { (1R, 6S) - 2, 2, 6 - h U^^;i/S/^n/\dpS/^/} -x#>- 
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i {(i5a) xii (i5b)} iiu z-Mtrnt u ummm-ewtit't 

[0 0 4 3] 

#M 184^, 57-72^— £/\ 1997^, T. Yamamoto, Current Topics in F 
lavors and Fragrances Ed. by Karl. A.D.Swift (1999), 33-58^—^} „ 
[0 0 4 4] 

[0 0 4 5] 

#2£^bl»(Z>^tem< exilic. Iff 

, 6R) (ia) (Dm^mmizm<mwc'^m^Wim^^m^^ y h 

SW^ifKI^fliTffe-B^il^Wl/fc^ (1R, 6S) -ft (lb 

[0 0 4 6] 

j Lxmm^ 7k^?Stt& h^yx- i - (2, 2, 
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? V\*ri/)\s) - 1 -*">{( 1 S, 6R) -fls (10a), ( 1 

R, 6 S) (1 0 b) } &3c«KH&-egS 0 

[0 0 4 7] 



[ft 2 1 ] 



CH3CHO H + X.xWV^\ 

EtMgBr *" ' ' 



Methyl aniline ^^S- 
(lR,6S)-(lb) (lR,6S)-(10b) 



CH3CHO ><X^H^ >0^^ 

"^"V EtMgBr 1^1 *~ 11 

' Methyl aniline ^ 
(lS,6RHla) (1S.6R)-(l0a) 

[0 0 4 8] 

BP^v (IS, 6 R) (1R, 6S) -2, 2, 6 - M; 

t^JVZ/V W\ JIT b y {(la) $.f=.iZ (lb)} V?** 

j&u rtitcPTs(Av bJi/^yxfl/fcym)tez<D-7u h ym^n-^mmt. u 

Tffi^ffibKf S^illC J: »J, (IS, 6 R) -&t>VX& ( 1 R, 6S) -1- 
(2, 2, 6-hU^f;i/^^nA^i/;i/) - 2-^f>-i-t> { (l S, 
6R) -ft(10a), ( 1 R, 6 S) -ft ( 1 0 b) } #ffi38#*sf6*T?-&j£S *l 

So 

[0 0 4 9] 

fr< LX*ftm<DJl&—m& (lb) Tf^Stl* V^y*- ( 1 R, 6 S) - 
«fc tf— JRjS ( 1 a) TfSSftS ( 1 S, 6R)-2, 2, 
n/\^ri/;i/^^;i/>r h £MM£<Z)3£^> *«Ftt<z>lSi^ 



1 5 
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[0 0 5 0] 

v^ht-i, m^mm. yr--^-^y->ry-. mmm* mm#u m&m 

[0 0 5 1 ] 

* S—JR5£ (lb) (la) h^>*- ( 

1 R, 6S) -fcitf (IS, 6R)-2, 2, 6 - hV Z^JUi/* W\**/)l/ 

ttfcl- (2, 2, 6 - h U **Jl*/9 U - 2 -zf^y- 1 

[0 0 5 2] 

NMR:DRX 5 0 0 (Brukerfrlg) 

GLC: 5890-11 (Hewlett Packard&fg) 

Gc-Column : n =l— h ^zK> F 

[0 0 5 3] 

Mil l(3S)-4, l-V*<*y\>-l-J *>-2-;T-;i/:(3S)- (13) 

;b4P77^ni:Sl^cfj, ^^^^^(sog), fh7tKn75> (loom 
i) &v**u 4 0ici:Mb, £*ucatf3g(-tf), nvitt^jv (i«i) 

jtT^S/tfA&fStt-ffcUfcCD'b, fh7tK077> (600ml) §r*DA^f#T 



1 6 
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[0 0 5 4] 

£j£*F7lk ^S^TfTHPU ifo^T. (3S)-*/hn*^-;i/ (290g:«J>§ 
fttHttSg ; 3fe3**fi£ : 98%e.e) & 3 Hfl^WtiTtS. STftHfiSt 2 B£ 
r^££i£H^£^L£<£l3#£PU *(108g)©^ h^t KO77>(200il) 

316g) #e,tlfe««|«|(316g)S:^>r y j£#U (3S)-4,8 

-V%^)V-1-J %y-2-3r-)\s {(3S)-(13)} 296g{b.p:70-71°C/13.3Pa(0.1torr.)} 

[0 0 5 5] 

fle»*lfefMXi'D7h^5 -«99.8%Tr&*J, Wl/^- # - 

GC/MS (m/e); 170(M + , 10%), 152(2), 137(8), 109(70), 95(65), 82(100), 69( 

80), 55(50), 43(76) 

IR (NaCl); 3343cm" 1 (br) 

NMR [8(CDC1 3 )]; 5.10(t, 1H, J=7.1Hz), 3.89(dq 1H, J=12.8, 6.2Hz), 2.0(m 
, 2H), 1.68(s, 3H), 1.60(s, 3H) , 1.55(m, 1H) , 1.5(m, 1H) , 1.4(m, 2H), 1. 
19(d, 3H, J=6.2Hz), l.l(m,lH), 0.91(d, 3H, J=6.6Hz) 
[0 0 5 6] 

###J2 {(3S)-4,8-^^^;i/-7-y ^>-2-^">: (3S)-(14) 

IC, h>(2, 000ml), ££r>*##Ml T*ltN&L£(3S)-4, fr-l-J * 

>-2-#-;i/(240g)£v^ TK^Trc^^^tcliTn- h V n - yXUM 

{* (520ml) , mmWt (165g) £<fct>*iE»fb^nA(112g)J;iJSSSg} £ 4t$r^ 
»T»TtS. ^T^2^raMf#L^©^>, M*th'J7A&^DA (VI) 
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©f8&#M*&*T?^L1*c>fln;jt5. MU, TM$:Sv*x-^;i/ (l.ooomi) 
JS£$fctf>TJi&C#t!*:, $ ^Jcav*OQ-^;i/500mlT'3 0iffit5„ ttffill:^ 

*>-2-*y: (3S)-(14) : 194g{b. P : 63°C/133Pa(1.0torr .)} 
[0 0 5 7] 

GC/MS (m/e); 168(M + , 19%), 150(8), 135(25), 110(58), 95(100), 85(42), 69 

(47) , 43(64) 

IR (NaCl); 1716cm -1 

MR [S(CDCI 3 )]; 5.09(t, 1H, J=7.1Hz), 2.42(dd, 1H, J=5.6, 15.7Hz), 2.22 
(dd, 1H, J=8.2, 15.7Hz), 2.0(m, 1X3H), 1.68(s, 3H) , 1.60(s, 3H) , 1.3(m, 
1H), 1.2(m, 1H), 0.91 (d, 3H, J=6.6Hz) 
[0 0 5 8] 

3 { (3S) -4 , 8- V * Jl-2 , 7- ( £ <fc Xf-1 , 7-) - J <T V X y -2— f T -fe 9~ 
~b- (3S)-(2)©^J*} 

USttt* ny^yv-, Hf##§tf>ov^3,ooomi<z)4 ny^xnizmm^Lffitp 

, ##«2-e^L/fc(3S)-4,8-*;^^^/-7-/*>-2-^->(168g), V^D^ 

-;i/T-fe-^- h (200g)££tf h;i/ai>x;i/^>^-^Kfn#i(i9g)$:VNti, IK 

^T, 90°CT'2 2 B#ftg&!S 4^H^*>^'J>^b^^D7h^77 
- T* U 3 ffl CD (3S) -4 , 8- *; ;* ^ ;i/ -2 , 7- ( £ «fc , 7-) - y ^ *; 01 > 

-2— f^T-fe^- h: (3S)-(2) : 50.3%, 16.4%, 26 . 8%) <£> It^Si 

[0 0 5 9] 

3@O(3S)-4,8-^^5 1 ;i/-2,7-(fe e }:0*-l,7-)-y -^i;ni>-2— f;i/T-fe^- h 
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(3S)-[2-l]; 210(M + , 1%), 168(17), 150(68), 135(38), 109(77), 95(57), 85 ( 
100), 69(47), 43(100) 

(3S)-[2-2]5 210(M + , 1%), 168(10), 150(57), 135(30), 109(68), 95(43), 85 ( 
98), 69(36), 43(100) 

(3S)-[2-3]; 210 (M + , 1%), 167(8), 150(64), 135(38), 109(100), 95(75), 85 ( 
30), 69(62), 43(94) 
[0 0 6 0] 

3tt©(3S)-4,8-*?;*^;i/-2 f 7-(;j3 «fctf-l,7-W °TV3Ly-Z-> ( )lT±9-~ h 
IR (NaCl); 1756cm -1 , 1213cm" 1 

NMR [5(CDC1 3 )]; 5.06(t, 1H) , 4.74(t, 1H, 10.6Hz) , 2.11(s, 3H) , 2.0(m, 2 
H), 1.66(s, 3H), 1.58(s, 3H) , l.l(m, 2H) , 1.0(m, 1H) , 0.91(d, 3H) 
[0 0 6 1] 

MMffll {(lR,6S)-2,2,6-h U *?-)\jV>7 W\*ri/)V*+J\sJr h >( 1 b)(D& 

m 

##M3t Ifi3l0 (3S) -4 , 8- V * ^ JV-2 , 7- ( £ J: tf - 1 , 7-) - J ± V x y 
JIT-Zr- bM&m<DJxmmiZ, 85% (50g) fc«J:tJfh/l/X>(l > 500 

■ l)S:iD^.100TCT?32«fra J R|SS*& o RfoWLZnrWL. tK, fiMithU^A 

^U7h 7^7 J -Mm : (1R,6S)-(1) : 64.5%, (1S,6S)-(1) : l.l%;fc<fctf*0) 

m^fti'pm&mfr 34A%)^5omnmmm^m^h. (iR,6s)-2,2,6-h y 

D/\^r>>;b^^;i/^ h > : 71g{b. P :78°C/1197Pa(9torr.)} 
[0 0 6 2] 

a] D = -23.80° (c 1.00, EtOH, 24°C)£^U tfc^K? f> JV^r- * - teTIEtf) 

GC/MS (m/e); 168(M + , 34%), 153(10), 135(17), 125(20), 110(62), 99(100), 
85(45), 69(89), 43(62) 
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IR (NaCl); 1708cm" 1 

MR [8(CDC1 3 )]; 2.16(s, 3H) , 2.07(d, 1H, J=11.2Hz), 1.8(m, 1H) , 1.7(dq, 
1H), 1.5(m, 2H), 1.4(ddd, 1H, J=1.4, 3.3, 13.1), 1.2(m, 1H) , 0.96(s, 3H 
), 0.93(s, 3H), 0.9(m, 1H) , 0.81 (d, 3H, J=6.3Hz) 
[0 0 6 3] 

{ h^>^-(lS,6R)-2,2,6-h U * */ ? n ^ i/Jl* ?-JlT h>: 

>X-(lS,6R)-2,2,6-N U ;*^;i/>>? n/\3f S/;i/*^;i/>r h>(la)£73g {b.p:78 
°C/1197Pa(9torr.)} , [a] D = +23.98° (c 1.00, EtOH, 24"C) ? n V h *f<5 
~7 4 —MM : 98.8%} #fc 0 
[0 0 6 4] 

##M4 {(iR,6s)-i-(2,2,6-h u ^^;i/i/^n^\^t/;i/)-^:^ >-i -?r-;K 

1 5 b)©^} 

;i/4 P^^XnfC^^^^tft, V^7** S/?A(50g), fh7tKD77> (100ml 

) &v**i, 40-ctcflija&u ^twca^c— a^*^^;u (imi) san^-r 

^S/tfA&JStt-ffcOfc©^, fh7tKn77> (600ml) Mx.. JK*PT, 
lfc£&<^J: U^b^^;i/**X^l^^^<^40-45r^V^^>>^A^A^Mx.-5> 

[0 0 6 5] 

SIS«FT«, ^£"e#£PU 2K#T, 9 8 %e.e.tf) (lR,6S)-2,2, 

6-h V 9 U^i/A/im/AA/Til F (l l) (290g : Wi>^Mxn^±^ 

©3fcS**&K#98%e.e.©7-;* h 3f h U — Jl%M& £. L/T, JP-2748184CD 
^Ss^iS : n? h^*^7^r -ifi/* : (1R,6S)-(11) : 92.9%, (1S,6S)-(11 

):7.1X) S:3^fn»Tt4. »T«HfflS7? 2 l^rlSI^^ i-tf^/SSr^Jg L 
£©%MJU *(108g)©-r- h vfc: Rn "7^ >(200ml )?§?&& flgTU *MJC5^ 
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7t KD77>M5:^l/-^-T'illU Sffitt (316g) »e>ti 
fc«»$tfl(316*)&tf>f v K7-IfafelSl, (lR,6S)-l-(2,2,6-h'J^^;i/ 

n/\^pS/^)-x4t >-l -Jt-)\s (1 5 b) 293g{b.p:60°C/33.25Pa(0.25torr 
.)}£#£„ 

[0 0 6 6] 

GC/MS (m/e); 170(M + , 0%), 152(1), 137(10), 125(45), 111(92), 95(19), 83 ( 
70), 69(100), 55(60), 41(49) 
IR (NaCl); 3442cm -1 (br) 

NMR [S(CDClg)]; 4.14(q, 1H, J=6.9Hz), 1.7(m, 1H) , 1.4(m, 2H) , 1.3(m, 1H 
), 1.30(d, 3H, 6.9Hz), 1.2(m, 1H) , 1.15(d, 3H, J=7.3Hz) , l.l(m, 1H) , 1.0 
(m, 1H), 0.91 (s, 3H), 0.90(s, 3H) , 0.81 (d, 1H, J=10.9Hz) 
[0 0 6 7] 

5 {(lR,6S)-2,2,6-h V *^Jl*/9 V\**/-Jl**Jb>r h >(1 b )#>-£• 

m) 

##<Pj4T*Mlfc, (lR,6S)-l-(2,2,6 h U ;* ?-JV V >7 U ^ i/JV)-^. * y- 
1 -#-;!/ (1 5 b) (250 S )&£Zf¥&7kmT<ffi&fcLfrM-?U2±MM (12. 5g 

) HZUmi. ny^y^-^ MW%§<d-d vn^soo^ y u y h;i/4 p :7^x=uc 

A*U iDllftflM$U 200°C, 6B£|8ISJ&3i*fc. ;K£»£MJU 

f^f'yKv-OTt'IgU (iR,6S)-2,2,6-h y n^S/ 

;i/^^;i/>!r h > (lb) 224g{b.p:7 6-78'C/1197Pa(9torr.)} £4#fc 0 
[0 0 6 8] 

#^*lfef^ffi*'^^nYh^77^ -jffij&tt, (lR,6S)-#( 1 b)93.9%, (IS 
,6S)-#(1 d)6.lX*e&ofc. 
[0 0 6 9] 

#^6 {(lR,6S)-l-(2,2,6-h y n^\^rS/;i/)-2-^>-i-^->( 
1 0 b)<Z)^} 
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ffi£?f\ Ziy^y-V-, ^Mtf>OV^500ml©4 P77XalCS|^i^ 
#H b a: ^ ;K30 . Og) £ V ^ * -7 A (5 . 9g) h <b 60m 1 CD ^ h ^ t: K n 7 ^ > # 7* 
ljgbfexf;i/-?^^i/^Ayn7>f F©fb7tKn75>M (82ml) 
#T> «#l/fc#*>, N-*^;V7-'J >(23.8g)S:70Bl©h;i/X>lc»»bfei§ 

?S$:M^10-15 o C{C#*., itltCHJfeW 1 "7*-£jsftLfc(lR,6S)-2,2.6-h U 
i/^n^^rt/;MfMh> (lb) (37g)CD bll^y (37ml) »?R S: 30^ Tf » 

[0 0 7 0] 

^{CT-fe h7;i/ft K(14.6g)C9 h;i/X>(15ml)^$: 0°C, 30^tlTl, 
»T«FT«Se>tC90^|gai^L&. i©jRj£?RlC, 3NjfcM (150ml) £;fc#T> M 
WLtk&btia*.&B7k&cft%Lls. ^M$r$^iC3N^100mlT'5ta^#, 

Ltc. mbftfcyji (4-(2,6,6-h u ^^;i/-2-i/^ n/\^r2/;i/) -4-*- 

=apy-^# y-2-Hr — J\/) (D N;i/ai>^?g[iC7\ 0 ^ h;i/x>x;i/^>^ (0.5g) & 

HfS&7GM£i±£ 0 fcfomzSOm 1 tf)7K £#n*7k^#m L 50ml©M^ 
h U ^A^£J:tf50mlcD7KT*&^#?£U # & tlfrmMM £ U- & - 

T?i5fe?*U »«l*45sS:»a o itlS:^>f v Kv-^e»t?SiSL, (lR,6S)-l-( 
2,2,6- h V W\3ri/)\s)-2--79-y-l-7i-y(l 0 b) {b.p.73-75°C /19. 

95Pa(0.15torr.), [ tt ] D = -16.10° (c 1.00, EtOH, 24°C)} &28g#£ 0 
[0 0 7 1 ] 

[0 0 7 2] 
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[*2] 



m 










<* 


t-(lR. 6S)-(10) 








cis-(lR. 6S)-(10) 


t-QS. 6S)-(10) 


cis-(lS.6S)-(10) 


m 












92. 9X 


5.8X 


1.3X 


0. IX 



[0 0 7 3] 



##M7 {(is,6R)-i-(2,2,6-h y ^^;i/-i-i/^7 n^\^ri/;i/)-2-^>-i-^-> 

(1 0 a)©^} 

HM2TMbfe(ls,6R)-2,2,6-h'j^f;i/i/^nA^>>;b^f;i/^h> ( 

la) (37g)£ffiV\ #^J6 |HfClCM£S£-ti\ (lS,6R)-l-(2,2,6-h U ^ 

^;i/i/^n^dr$/;i/)-2-^^>-l-^->(l 0 a) {b.p.73-75°C/19.95Pa(0.15to 
rr.), [a] D = +15.52° (c 1.00, EtOH, 24°C )} £29g#fc„ 

[0 0 74] 

[^3] 



H 




















<* 








t-(lS. 6R)-(10) 


cis-(lS. 6R)-(10) 


t-ClR. 6R)-(10) 


cis-(lR. 6R)-(10) 


& 










fiJc 


93. IX 


5. 9X 


1. OX 


0. IX 



[0 0 7 5] 
1 - 5 
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7$M'J 2/1/- h 60 
4-(2,2,3-h 'J^f;H-i/^DK>f>-H^)- 

2-X^;i/-2-^*7 : ->- 1 -* — )V 7 

^ > 2/;i/->t U 2/ 1/ - h 100 

tK»;^7fef-h 10 

2/>^5 v * 5 

^7'J> 5 

J?tKD5^t;-^ 180 

2?^nfcTi/>yj=r-;b 150 

*>f4V-;i/ 10 

2 

^A>2/> 15 

iy h^-JV 5 

L/^^^-^f;!/ *^7>f^-7 20 

v-\--f*frV\L Kn 2/>^->^ y ^y^t: K 12 

V-f-u-ji 17 

u^-u;i/T-fe^- h 70 

* U;i/Ti2x-- h 2 

•xvyy^r^fy ioo 

#-tf*;*--;i/ 7 

Z-^-JIT-Zt- b 5 

fh7tFD'Jtn-;i/ 70 

h U ( I F FtfcK) 2 

t^-^F^* 35 

-f^> FT-9237-B 10 

A'fa u^-^r;i/ 25 

ft 930(a*BP) 
[0 0 7 6] 



±fB7-ify^-*930M43P£H«J 1 T*-£j&L£98%e.e<7). (la)70M*8P£ 
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l t=. a mm^mmw 2 Lt=.98%e. e . © (ib) &±tB (ia) izffife&m& 



[0 0 7 7] 

[St4] 





MX 1 


mx 2 


MX 3 


MX 4 


MX 5 




920 


930 


930 


930 


930 


98%e.e. (la) 


70 


0 


0 


0 


0 


85%e.e. (la) 


0 


70 


0 


0 


0 


75%e.e. (la) 


0 


0 


70 


0 


0 


65%e.e .(la) 


0 


0 


0 


70 


0 


^ir^#:(la,lb^J 


t) 0 


0 


0 


0 


70 


tf-(s*au) 


1000 


1000 


1000 


1000 


1000 



[0 0 7 8] 

3 0 A©#F5^*9-ICJ: »J, m&&0>m^MX 1 £itgeLT#t:£2 - 5 <Z>tf 

MX 2 (85%e.e.) &TV*T«F#T?& U , *L;#4, 5 tefrfc U Mfc 

St^fc 0 ifcl9A(M3 (7 5%e.e.) J£ * & * &#WjW£IT V^#F£ 
T-3b£#, #t;#4 £ «fc 5 it b vzfJ - b&^^yxtfmOb* U#?£T*& 

££3 tt^^T^VN^, MX 4 -5 H&Z. 

[0 0 7 9] 
$0^$! 6 

-#U?gj (17fi*g|J) <DB&*mi&M 1 T?^/£bfc98%e.e.(Z)(la) (17S*3P) 
[0 0 8 0] 
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TV JIT ^JVtfV 3 I/— h 
i/^^^yy)^r\L F 

^ti KD^;i/t;-;i/ 

/\U^- F n 

x -3-^ 3f •£:=.;]✓ y-fe 5^- h 
-T>F-;i/ 
L-n-X^-^r-^-r F 

*nu F-;i/ 

F 



17 
5 

80 
5 

15 
5 
7 
9 
5 
2 

60 

45 

15 

70 
5 

10 
10 
50 
1 
1 
1 
2 

150 
40 
20 

5 

5 
62 



2 6 
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7i-jl/Xf;i/7tf-h 8 

7i-Mf;i/7/l/3-JI/ 15 

x^y^T-fe-?- N 6 

#-tr*;r-;b 51 

h U ( I F Fj±§g) 15 

ft 1000 
[0 0 8 1 ] 



Hj66M2T^Lfc98Xe.e.® (lb) &Mv*TT3E&:#<Z>*#tt<Z>iSvxjfcr7>f 
[0 0 8 2] 

mmmwzt Wi-fi casas) 98%e. e . (ib) 

1 

40 
100 
10 
10 
3 
140 

1 

100 
2 

200 
35 
100 
50 



15 

TJItH FC9 

L-i/ b u * u —;v 
L-l/ h □ * U /l/T-fe-r-- h 

i/x-3-^\^r-fe - N 

^^■t/^yy-r ^ y # k 
4-(4-t Kn^ri/-4-^^-;i/^>^-;i/)- 

p-t-y^ ;i/ s; t K □ 2/ > -T ^ v * 7 JV<r t K 
y ^-a-;i/ 
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15 

7i-Jl/Xf^7tf - h 10 
7 3L~jim L ;\,'7;vn-)l 50 
7i-jHfM'J 1/ V~ V 25 
D-X^ W F 2 

>f v*>7-r n^^i?-^ 60 
h u y°^-;b ( I f FttJi) 1 

^yVfyZfUV**- h 30_ 

it iooo 



2 8 &SE# 2001-3041650 



4f 2 000 — 170822 



mm 



mm] 

[M&^m & ( 1 a ) 
ut l ] 



Tf^Sn* (IS, 6R)-2, 2, 6 - h U n /\3f ^l/'r h 

>^avxii^; (ib) 
lit 



•easStis (1R, 6S) - 2, 2, 6 - h y *^;w>^ n/\dp2/;i/^^-;v>r h 
>T'fe5h7>X-2, 2, 6 - h u *^;w>^ n^\dpi/;i/^^;v^ h fed: 




(1 a) 




( 1 b) 



miRm] 



1 
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ffi m a m m m 



[000169466] 



1. 

ft £ 



1999^ 40 
m^fP^HISefflST S 3 7 § 1 # 



1 
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